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CCTGCTG 



TC 



TGGCAACGGCCGAAGTGACCGTGGAGGACGCCGAGGCATTGCCGGCTGCCGOTGG^^ 

gagtcacgcgcgacggagcccgatgacgacgtggaactgcggcctcgcSgcag^ 

AATCATCAGCACTTTAGATGGACGAATCGCTGCACTGGATGCCGAGAATGATG^AAAAArr 
AGTGGGATTTGGACGTGGGGTCTGGTTCC^^^ 



GAGATGATGTTGTTCTGGTTGGAGGGAAATCTCTGATTACATACGGACTCAGTGCTTACAG' 



TTG 



GGAAAGCTGAGGTATATCTGTTCTGCCTTGGGATGTCGCC^^^ 
AGAAGAGGAAGACATCTTGCTTCTGCAGCGTACGCAGAAGACTGTGCGAGCTf 
GAAGCGGCAGTGAGAAGTGGAATTTCAGTGTTGGCCACTTTGAAOTcS^ 

^A^A^f^™^ 



CCTC 



CCGTTGCTGATTGGAAGGTCATGGCGTTTAGTAGGAAGGGAGGCCGCCT 1 AAT rv na , 
^™ TACTCCCATCGC ^^GCCTGGCTGGTGAGGGA?S^^ 



G 



GGAGGCCGCC 

s c ^r GATGATAcAAGTTAcAcAGccAGra 

TAGAGGCTGCTCGGGGAGCCACAGAGAACAGCGTGTACTTAGGGATGTACA^A^ 
TACCTGCAGTCGTCCGTCAGGGTCTCAGAAAAGTTCCC^^ 

CTCCTTCTAGGACTCCTGTCTTGGTTGGGTCTGATGAATTTGACAAATGTCTAAGTAATraT 
AAGTATTCCCACGAAGAATACAGTAATGGTGCACTTTCAAT?CTC^G?S 
S G ^f TATCTGCCATACTACAAGA GAGAAAGGAATAAG OT ^^^ 
GGTTCCTGGACAGCCCCCACTACAGCAAG^^ 

CACTGGTGGAAGGAGATATTCGGGACGATCCTGCTTTGCATCGTAGCCAcSI?^ 
G £^AGGCTTTTCCATCCTCAGCCCCACAGGCAGCGG^ 



CTGAAAGTAAATACGACTCCGTGAGTGCCGATGTCAGTGACAAaAG^ ? ( ■ 

AAAACAAAGTAGATGACTGCAATTACGCTATC; 
jCACGGGAGAAGGTAATGCGGGAAGTTAAAGCC 
3AGGTATTTCAACGCCTGGCTGGAAACCCCACC 
^CTGGCTCAAAGACGAAAGCACAGACTGGCCGC 
"CTGTTAAGATCCGAAGGATGGATCCYTTCTCI 
TCTCCTGAAAGAAGTCGGTCTTTCTCGGTGGG 
iGAGCCAGTTCTCTCCCCTGGAGTTCTCAGGGA 
ACGCAGCCTACAACCTCCAGGACAGTTGCCTG 
GTGGACGGCAATGACGAGGGACACTCCTTTGA 

ccggtctagggaaggaacgtcctcctccatag 
aagaacactgtgggccagctccagcccagctcccccaaggtgtatctgSSSccacS 



c 
I 

TTGTCGGTCCGAAGCTTCTCCCTATACCCGGTC^ 



o^^ CC S CAAC ? GGGAG ™ 

:c 
:i 
rc 



:cgc 
:tc] 

TGGC 



G^^r^^^o^^^^^?™^^^Z^^^^^^^^^^^^^^A'3ACTGGCCGCTCA 

:ctc 



GCTCCCCTAGCCCGATGGATGCCCCATCTGTTAAGATCCGAAGGATGGATCCYTTCT 1 
AAAGAGCAGATCGAAGTCATAGCTCCTTCTCCTGAAAGAAGTCG^ 



TGT 



TGTCTACCTCCCCTACCAGGCCAACCACTCTAAGCTTGGATTT 



C AC C AACAT T CAGATG C AG 



FIGURE 1A(1) 



2/7 



TTCACAATGGATGATC 
TGAAGAAGAG CAGAC1 
3GACCAAGCTATACAT 
VTCTTCTCTTTAGGCT 
\GTCCGGATTTTAACT 



AGG ^ CA I G ™ GGAC ^^ 

3CAGAC 
TATACi 



^™^ GACTTTGGACTGGT ^ 

^I CCAATGCCAGCCTATGCTACGCACACGGGAC AAGTAGGGA^ 
CAGAGCAGATTCATGGAAACAACTACTCCCATAAAGTGGACATCTTCT^^^ 



CCCACTGCCTGGCAACT 



TTCATCTGGAACAAAACATTCCAGACAGCCCAGCTGCTCGTACAG^ 

AGCCCTCAGCTGCCCTCGAAGGTGGCAGAGCAGGCACCCTGAGGAACATGGCTCTCCACAGr 
SI^f TCAGATTTTATGCTTTGATCAGTTGGACTCGGG AC^ 

ggatcacgggcctaacccagtttgatcttaactgaacttcaaggaaagggctotg™^ 

CACATGAACTTGTTGCTTGTCGGTG^ 

TCACCAGGCGGTAGAAGAGATCCTCAAATGGTCTGAACTGGAAATGTCT?^ 

G ^ AAAAGACCCTCTCACATGGGAACT ACATGTTCTAGAAACGTGCT^^^ 

GGGTGATTTTGGAAGTGGTTGTTATAAAGCTGACTTCATTTTTTTCCCTGG™^ 

CCATCTGCACTAATTTGCAAGGCACATAGCACAAGCTGGGTCGCCATT^^ 

™ G Jf GCAGCAGTGAATAG CGTCATTCTTCAGGTGGTCTAGGGAGC™ 

TTGTACTTTTTACCTCCAATAATGGGAAAATGAAGCTTTTAGGTATTGGTCA^ 
™AGAGTTTTGGGTTTTTTTTTT^ 



TGCTAAC 
TCAATCC 

TTAATAAAAAAATTTTAAATTAAAAAAAAAAAAAAAAAAAAAAA^^'J'sEq'^ID N0:1, 



GracATTCCCCCAAACTGATTATAGATAAGTTTMTCATCTCAACTTGCTMCATGTTTT.- 
TTTTTCCTGTAAATACGTTTATTTTTTATTTATAAAAATTCTGAAATCAATCCAT^ 
ttb r^^^^^^^^^^^^^^^^^^^^^^^TCAAGTCT^- TG A T 



GTT 
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MERATRPGPRALLLLLFLLLGCAAGISAVAPARSLLAPASETVFGLGAAAAPTSAARVPAVA 
TAEVTVEDAEALPAAAGEPESRATEPDDDVELRPRGRSLVIISTLDGRIAALDAENDGKKQW 
DLDVGSGSLVSSSLSKPEVFGNKMIIPSLDGDLFQWDRDRESMEAVPFTVESLLESSYKFGD 
DWLVGGKSLITYGLSAYSGKLRYICSALGCRRWDSDEMEEEEDILLLQRTQKTVRAVGPRS 

gsekwnfsvghfelryipdmetragfiestfkpggnkedskiisdveeS^ 

- AARGATENS VYLGMYRGQL YLQS SVRVSEKFPTS PKALES VNGENAI I PLPTI KWKPL I HS P 

SRTPVLVGSDEFDKCLSNDKYSHEEYSNGALSILQYPYDNGYYLPYYKRERNKRSTOITVRF 

ldsphysknirkkdpilllhwwkeifgtillcivattfivrrlfhpqphrqr^Sq^ 

SKYDSVSADVSDNSWNDMKYSGYVSRYLTDFEPIQCMGR^ 

RLPNRELAREKVMREVKALAKLEHPGIVRYFNAWLETPPEKWQEEMDEIWLKDESTDWPLSS 
™nc"f KIRRMDPFSTKEQIEVIAPSPERSRSF ^ 

GDNSDSADAAYNLQDSCLTDCEDVEDGTVDGNDEGHSFELCPSEASPYTRSREGTSSSIVFE 

DSGCGNASSKEEPRGNRLHDGNHYVNKLTDLKCSSSRSSSEATTLSTSPTRPTTLSLDFTKN 

TVGQLQPSSPKVYLYIQMQLCRKENLKDWMNRRCSLEDREHGVCLHIFLQIAEAVEFLHSKG 

LMHRDLKPSNIFFTMDDWKVGDFGLVTAMDQDEEEQTVLTPMPAYATHTGQVGTKLYM^ 

QIHGNNYSHKVDIFSLGLILFELLYPFSTQMERVRILTDWNLKFPLLFTQKYPQEHMMVQD 

MLSPSPTERPEATDIIENAIFENLEFPGKTVLRQRSRSMSSSGTKHSRQPSCSYSPLPGN 
( oEQ ID NO : 2 ) 



Q 



ttf s 

CO 

5*1 
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underlined = deleted in targeting construct 

[ ] = sequence flanking Neo insert in targeting construct 

CGATGTCTGCACAAGGCTGTCACTCAGGTGGCAGTGGCTGACACGTGGCCGGGCAGCTCT 
GCTGCTGCGGCGCGAAGTCGAGAGGCGGCGGGGTCCGTGGCGCGCGCTCGCATTGcScr 

gcgggccgctgatggagcgcgccacccggcccgggccgcgcgcgSSgSg^ 

tcctgctgctgggctgcgcggcggggatctctgcggtcgcgcccgcccgcagtSgcSg 

ctcccgcgtcggagacagtg T ttggcttaggggcagcggccgccccgacttcggc?gcgc 

gggtgcctgcggtggcaacggccgaagtgaccgtggaggacgccgaggcS^^ 

ccgctggcgaaccggagtcacgcgcgacggagcccgatgacgacgtggaactgcggcctp 

gcggcaggtccttggtaatcatcagcactttagatggacgaSSS 

agaatgatgggaaaaagcagtgggatttggacgtggggtctggttccttcgStcSS 

^ AGC ^ GCCAGAGGT ^TTGGGAACAAGATGATCATCCCCTCC^ 
TCTTCCAGTGGGACCGGGACCGAGAGAGCATGGAGGCCGTCCCCTTCACGGTGGAGTCrr 

tgctcgaatcttcctacaagtttggagatgatgttgttctggttggagS 
^™ cggactcagtgg ttacagtggaaagctgaggtatatctgtS 
gtcgccgatgggatagtgatgaaatggaagaagaggaagacatcttgcttctgcagS™ 
cgcagaagactgtgcgagctgtcgggcctcgaagcggcagtgagaIgSS 

" G ^f TTTGAACTTCGGTA ^^ 

gcacctttaaaccgggtggaaacaaagaagactctaaaattatttcagatgtggaapaJ? 

AAGAAGCCACCATGCTGGACACAGTGATAAAAGTTTCCG^ 

cgtttagtaggaagggaggccgcctggaatgggagtaccagttttgtaSc^catcgcS 

ccgcctggctggtgagggatggcaaggtcatccccatcagcctgtttgatgaScSgS 

acacagccagcgaagaagccttgggagacgaagaagacattgtagaggctgctcgS 

ccacagagaacagcgtgtacttagggatgtacagaggccagctgtacctgcactcot 

tcagggtctcagaaaagttccctacaagcccaaaggccttggagtctgSggcgS 

atgcaattattcctctgccgacgatcaaatggaagcccttaatcSS????ScSgS 

ctcctgtcttggttgggtctgatgaatttgacaaatgtctaagtaaSSS 

acgaagaatacagtaatggtgcactttcaatcctccagtatccatacgata^cggSaS 

atctgccatactacaagagagaaaggaataagcggagcacgcagItcaS 

tggacagcccccactacagcaagaacatccgcaagaaggaccctatcctcctcctgSS 

ggtggaaggagatattcgggacgatcctgctttgcatcgtagccacgaccScS^ 

gcaggcttttccatcctcagccccacaggcagcggaaggagtctgaaactcaSgccI™ 

A^I^ TACGACTCCGTGAGTGCCGATGTCAGTGA ^ 

agtactcaggatacgtatcccgatatctaacagattttgagccaattcagtgcatgggt? 

GTGGTGGCTTTGGCGTTGTCTTTGAAGC^ 

TCAAGAGGATCCGGCTCCCCAACAGGGAGTTGGCACGGGAGAAGGTAATGCGGGA^SS 

====== 
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GAAG 



CTCAAG' 
AGGCCAAC' 
TCCCCCAAGC 



ATATTCTTCACAATGGATGATGTGGTCAAGGTTGGGGACTTTGGA 
^ACCAAGATGAAGAAGAGCAGACTGTTCTGACTCCAATGCCAGCC 



■BBS? 

□ 

? f 1 

IB 



CGTCCTCCTCCATAGTGTTTGAGGACTCTGGCTGCGGCAACGCGTCCAGTAAG 
CCAGAGGGAACCGGCTGCATGATGGCAACCATTATGTTAATAAGCTAACTGAT 
^GTCCAGCAGCAGGTCTTCTTCAGAAGCCACCACCTTGTCTACCTCCCCTACC 
".CTCTAAGCTTGGATTTCACCAAGAACACTGTGGGCCAGCTCCAGCCCAGC 
TGTATCTGTACATTCAGATGCAGCTGTGCAGGAAGGAGAACCTC] AAAGA 
CTGGATGAACOSGCGCTGCA GCTTGGAGGACCGGGAGCACGG CGTGTCrrTnpara^rpTT 

jgtii§^?g^gI^ GTTC "^ [AGCAAGGGA^TCATGCACAGGGACC 

ctggtgactgctat* 

ggaaacaactactcccaWgtggacatcttctctttaggcttgattctgtttgaactc 

CTCTACCCATTCAGCACCC^ATGGAACGAGTCCGGATTTTAACTGATGTCAGAAATCTC 
AAGTTTCCTCTACTGTTCA&GAAATATCCCCAAGAGCATATGATGGTTCAAGACATG 

ctctctccatcccccacggag\gcctgaagccacagacatcattgaaaatgccatatS 
gagaacttggagtttcccgggaAacggttctgagacagcggtcccgctccatgagttca 
tctggaacaaaacattccagacag^cagctgctcgtacagcccactgcctggcaacSg 

GGG ^ AGCTGCCCTCGA ^^ 

ggtggactcagattttatgctttgatca\ttggactcgggaccaatttttctaagtcaga 
ctggatcacgggcctaacccagtttgatcVaactgaacttcaaggaaagggctgtgtaa 
aggacacatgaacttgttgcttgtcggtgtcXcaagactagctggtcagcttagaacct? 

* ^tacatgttctagaaacgtgctttct 
^ * agctgacttcatttttttccctg 

w ww „. m ^ ^ n j_ ^ x i ^ r i TUUAAUGCAOATAGCACAAGCTGGGTCGrr ATT 

tatgtcggtagtgtcatagtctgcagcagtgaatagc^cattcttcaggtggtctagS 

AGCGCGAAAAGCTTTTTTGTACTTTTTACCTCCAATAA^-^ • - . , - ___ TAGGG 
ATTGGTCAAAAGATCTGATTTGAGAGTTTTGGGTTTTTTT' 



gcacaaaagtgtaaaagaccctctcacatgggaA 

AGAGATACAAGGGTGATTTTGGAAGTGGTTGTTAT^ 

gtgagccgtgacccatctgcactaatttgcaaggcS 



iGGAAAATGAAGCTTTTAGGT 



rTAAGTGCAGTAGGAAATG 
_ AT C C T AGT A f! A A T TP T fT ^ 

^ aaatg ! aatactacaagtg ggtacattcccccaaactgat&agataagtttaatc 



GATTATCTATTACAACTAACTTCTTCAATTATGGAATTTTTA^ 



TCTCAACTTGCTAACATGTTTTCATTTTTCCTGTAAATACGTTTA\TTTTTATTTATAAA 

aattctgaaatcaatccatttgggttggtggtgtacagaacgcacgVgtgtgataact 

ATTATGACTTCT^CAAGTCTAAATGATTTAATAAAAAAATTTTAAAT 
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Gene Sequence 
Structure * 



2874 bp 



Sequence Deleted 



2972 bp 



Size of full-length 
cDNA: 4510 bp 




Targeting Vector* 
(genomic sequence) 



Arm Length: 

5': 2.4 kb 
3': 1.3 kb 



Targeting Vector 

Endogenous Locus 

Not drawn to scale 




5 ' >ACCATTATGTTAATAAGCTAA 
CTGATCTCAAGTGCTCCAGCAGCA 
GGTCTTCTTCAGAAGCCACCACCT 
TGTCTACCTCCCCTACCAGGCCAA 
CCACTCTAAGCTTGGATTTCACCA 
AGAACACTGTGGGCCAGCTCCAGC 
CCAGCTCCCCCAAGGTGTATCTGT 
ACATTCAGATGCAGCTGTGCAGGA 
AGGAGAACCTC<3 ' (SEQ ID 
NO : 3 ) 



5 • >AGCAAGGGACTCATGCACGGG 

ACCTCAAGGTCTGTAGCCAGAGGC 

GGCCACGCCGGGCTTTGGGTGTGC 

CCTGGGGTTCAGAGCAGAGGTCGG 

GGAAGGAAGCAGGGAAGGAAGAAG 

TCTCATATGTGAAAGGCTCAGGCA 

GACTGTGCATCTTCCTTTACGGCC 

TGTTTATTTTTGTTTTACTGTAAA 

CACTGTTTCCA<3 1 (SEQ ID 

NO : 4 ) 
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